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APPENDIX Q.1

CALCULATIONS RELATED TO SPECIALTY SAMPLES



Calculation of Possible Range of  Mass of PCB Released During Wet Excavation

INPUT
Dredging Rate, cu yd/hr 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
Dredging Schedule, hr/day 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Dredging Schedule, days/week 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Dredging Schedule, weeks/yr 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26
Water Content, wt water/wt solids 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Specific Gravity of Solids (assume 2.65) 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65
Specific Gravity of Water 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Sediment PCB Concentration, mg/kg 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
Fraction of sediment < #200 sieve (2,7,15) 0.02 0.02 0.02 0.07 0.07 0.07 0.15 0.15 0.15 0.02 0.02 0.02 0.07 0.07 0.07 0.15
Fraction of sediment released at dredge (5,10,15) 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05
Sediment PCB Conc. on fines, mg/kg 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3
Stream discharge, cfs (100,70,40) 100 100 100 100 100 100 100 100 100 70 70 70 70 70 70 70
Added PCB Concentration, ug/L, at Woods Pond 0.03 0.05 0.08 0.09 0.18 0.27 0.20 0.39 0.59 0.04 0.07 0.11 0.13 0.26 0.39 0.28
Added TSS Concentration, mg/L, at Woods Pond 0.9 1.8 2.8 3.2 6.5 9.7 6.9 13.8 20.8 1.3 2.6 4.0 4.6 9.2 13.8 9.9
Mass PCB transported, g/cu yd dredged 0.03 0.1 0.1 0.1 0.2 0.3 0.2 0.5 0.7 0.0 0.1 0.1 0.1 0.2 0.3 0.2
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Calculation of Possible Range of  Mass of PCB Released During Wet Excavation

INPUT
Dredging Rate, cu yd/hr
Dredging Schedule, hr/day
Dredging Schedule, days/week
Dredging Schedule, weeks/yr
Water Content, wt water/wt solids
Specific Gravity of Solids (assume 2.65)
Specific Gravity of Water
Sediment PCB Concentration, mg/kg
Fraction of sediment < #200 sieve (2,7,15)
Fraction of sediment released at dredge (5,10,15)
Sediment PCB Conc. on fines, mg/kg
Stream discharge, cfs (100,70,40)
Added PCB Concentration, ug/L, at Woods Pond
Added TSS Concentration, mg/L, at Woods Pond
Mass PCB transported, g/cu yd dredged

25 25 25 25 25 25 25 25 25 25 25
8 8 8 8 8 8 8 8 8 8 8
6 6 6 6 6 6 6 6 6 6 6

26 26 26 26 26 26 26 26 26 26 26
0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

50 50 50 50 50 50 50 50 50 50 50
0.15 0.15 0.02 0.02 0.02 0.07 0.07 0.07 0.15 0.15 0.15
0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15
28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3 28.3

70 70 40 40 40 40 40 40 40 40 40
0.56 0.84 0.07 0.13 0.20 0.23 0.46 0.69 0.49 0.98 1.47
19.8 29.7 2.3 4.6 6.9 8.1 16.1 24.2 17.3 34.6 51.9
0.5 0.7 0.0 0.1 0.1 0.1 0.2 0.3 0.2 0.5 0.7
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APPENDIX Q.2

DEWATERING CALCULATIONS
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DEWATERING VOLUME CALCULATIONS

Objective: To determine the approximate volume of water that will be removed by gravity
from excavated, saturated soil and sediment (see Figures 5.2-2 and 5.2-3).

Assumptions: 1) Based on preliminary field data, in situ sediment water content is
approximately 20% and water drains by gravity to produce a sediment water
content of approximately 12%
2) Bulk density of material after dewatering is 1.5 tons per cubic yard
3) Water drains from interstitial spaces, so no loss of volume occurs during
dewatering
4) Volume of excavated material is 89,700 cubic yards (conservatively assumes
all is saturated)
5) Excavated material will be transported by lined trucks to dewatering pads for
water removal by gravity
6) An underdrain and pumping system will deliver drained water to holding tanks.

Material weight after dewatering = 89,700 x 1.5 = 134,550 tons

Dry weight of material = (1-0.12)(134,550) = 118,404 tons

Wet weight at excavation = (118,404)/(1-0.2) = 148,005 tons

Weight of water removed = (148,005)(0.2) - (134,550)(0.12) = 13,455 tons

Volume of water removed = (13,455 tons)(2,000 pounds/ton)(1 gallon/8.34 pounds)

= 3,226,600 gallons of water removed over project life

Approximate daily volume of water generated:

(3,226,600)(300/89,700) = 10,790 gallons per day

This rate is less than 8 gallons per minute based on a 24-hour day.

The pumping system will be designed for 100 gpm to handled initial surge of water when
material is placed on the stockpile.
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DEWATERING PAD SIZE CALCULATIONS

Objective : 1) Design pads with sufficient size to hold at least 100 cubic yards
2) Provide enough pads so that the holding time is sufficient to adequately
dewater excavated material without impacting productivity

Assumptions: 1) Allow up to 3 days for dewatering (conservative)
2) Design for a maximum stockpile slope of 1V:2.5H for stability
3) Assume a maximum working height of 8 ft for stockpiled materials
4) Assume a conical or pyramid stockpile shape
5) Assume average daily excavation rate of 300 cubic yards per day.

then, using the 8-ft maximum height:

Stockpile base must be at least 8 x 2.5 x 2 = 40 ft

Volume of stockpile = (100 cubic yards)(27 cubic yard) = (1/3)(area of base)(8)
(area of base) = 8100/(8) = 1,012.5

if stockpile is conical:
(area of base) = (B)(r)2 = 1,012.5
r = 18 ft diameter = 36 ft

if stockpile is a pyramid:
(area of base) = (base)(width) = 1,012.5
if base = width,
base = width = 32 ft

Design for 40-ft by 40-ft pads to achieve slope stability with 8-ft maximum height

Volume of stockpile (max) = (1/3)(40)(40)(8)(1/27) = 150 cubic yards (if a pyramid), or
(1/3) (B)(r)2(8)(1/27) = 120 cubic yards (if conical)

Therefore, with a 40-ft by 40-ft dewatering pad, stockpile capacity will be 100 to 150 cubic yards
when maximum height is 8-ft.

No more than three dewatering pads will be required to dewater each days' excavation volume.
(Larger pad capacity of up to 150 yd3. Provides safety factor for higher excavation rates.)

With three pads required per day and if 3 days’ dewatering is needed, at least nine dewatering
pads will be required. Plan for 12 pads so that excavated material from day 4 can be stockpiled
without having to remove previously stockpiled material first.

Design Conclusion:

Provide 12 dewatering pads, each 40 ft by 40 ft with a maximum height of 8 ft.
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APPENDIX Q.3

WASTE DISPOSAL VOLUME CALCULATIONS



GE EE/CA

Alternatives 1, 2, and 3
Disposal Option A (Consolidation at GE Facility and Off Site Disposal of Balance)

Waste Characterization Volumes

Waste Category Sediment Riverbank Total Total
Volume (yd3) Volume (yd3) Volume (yd3) Weight (tons)*

Consolidation at GE Bldg 71 5,000 20,000 25,000 37,500

Consolidation at GE Hill 78 12,500 12,500 25,000 37,500

RCRA C Waste (lead only) 0 0 0 0

RCRA D Remediation Waste 25,700 14,000 39,700 59,550

TSCA Waste 0 0 0 0

Subtotal 43,200 46,500 89,700 134,550

Chipped clean vegetation 250
(clear and grub operations)

Residuals disposal (filters, carbon, PPE) 100

NOTES: * Conversion factor of 1.5 tons per yd3
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GE EE/CA

Alternatives 1, 2, and 3
Disposal Option B (Off  Site Disposal)

Waste Characterization Volumes

Waste Category Sediment Riverbank Total Total
Volume (yd3) Volume (yd3) Volume (yd3) Weight (tons)*

RCRA C Waste (lead only) 1,300 1,500 2,800 4,200

RCRA D Remediation Waste 38,400 36,400 74,800 112,200

TSCA Waste 3,500 8,600 12,100 18,150

Subtotal 43,200 46,500 89,700 134,550

Chipped clean vegetation 250
(clear and grub operations)

Residuals disposal (filters, carbon, PPE) 100

NOTES: *Conversion factor of 1.5 tons per yd3
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GE EE/CA

Alternatives 1, 2, and 3
Thermal Desorption and Solvent Extraction Treatment Options (C and D)

Waste Characterization Volumes After Treatment

Waste Category Sediment Riverbank Total Total
Volume (yd3) Volume (yd3) Volume (yd3) Weight (tons)*

RCRA C Waste (lead only)4 1,300 1,500 2,800 4,200

RCRA D Remediation Waste 4,300 6,200 10,500 15,750

TSCA Waste 0 0 0 0

Landfill Cover 37,600 38,800 76,400 114,600

Subtotal 43,200 46,500 89,700 134,550

Chipped clean vegetation 250
(clear and grub operations)

Residuals disposal (filters, carbon, PPE) 20

Liquid PCB  residuals (2,000 gallons) 100

NOTES: * Conversion factor of 1.5 tons per yd3
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APPENDIX Q.4

DREDGING ELUTRIATE RESULTS



Dredging Elutriate Results

Dredging Elutriate Results

Field Sample ID H2-SE000011-0-0005A1 H2-SE000011-0-0005A2 H2-SE000011-0-0005B1 H2-SE000011-0-0005B2 H2-SE000011-0-0005A3 H2-SE000011-0-0005B3

Date Collected 1/20/99 1/20/99 1/20/99 1/20/99 1/20/99 1/20/99

Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0

Analyte

INORGANICS

TOC (mg/L) NA NA NA NA NA NA

PCBs

PCB, TOTAL (ug/L) 0.44 4.6 NA NA 1.1 NA

PCBs - FILTERED

PCB, TOTAL (ug/L) NA NA 0.012 0.36 NA 0.014

PCB in sed,ug/g (1) 3.3 3.3 3.3 3.3 3.3 3.3

Total PCB in DRET test, ug/L(2) 33 33 33 33 33 33

Total %PCB released 1.3 14 3.3

Soluble %PCB released 0.04 1.1 0.04

Mass released, g/yd3 (3) 0.4 4.4 1.06
Mass released, g/yd3 (3) 0.01 0.35 0.01

(1) PCB concentration in sediment used for DRET test
(2) Based on addition of 10 g of wet sediment to the DRET vessel.
(3) Percent released in DRET test multiplied by the mean EE/CA reach PCB concentration at mean EE/CA reach dry density

MK01|O:\10971232.007\PENEECA\PENEECA_ApQ_5.XLS Q.4-1 2/14/00



Dredging Elutriate Results

Field Sample ID

Date Collected

Depth

Analyte

INORGANICS

TOC (mg/L)

PCBs

PCB, TOTAL (ug/L)

PCBs - FILTERED

PCB, TOTAL (ug/L)

PCB in sed,ug/g (1)

Total PCB in DRET test, ug/L(2)

Total %PCB released

Soluble %PCB released

Mass released, g/yd3 (3)
Mass released, g/yd3 (3)

H2-SE000018-0-0005A H2-SE000018-0-0005B H2-SE000021-0-0000A H2-SE000021-0-0000B H2-SE000022-0-0000A H2-SE000022-0-0000B

1/21/99 1/21/99 1/22/99 1/22/99 1/22/99 1/22/99

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0

NA NA NA NA NA NA

13 NA 2.6 NA 130 NA

NA 0.086 NA 0.036 NA 2.3

34 34 7.4 7.4 119 119

338 338 74 74 1193 1193

3.8 3.5 11

0.03 0.05 0.19

1.2 1.1 3.4
0.01 0.02 0.06

(1) PCB concentration in sediment used for DRET test
(2) Based on addition of 10 g of wet sediment to the DRET vessel.
(3) Percent released in DRET test multiplied by the mean EE/CA reach PCB concentration at mean EE/CA reach dry density

Dredging Elutriate Results
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Dredging Elutriate Results

Field Sample ID

Date Collected

Depth

Analyte

INORGANICS

TOC (mg/L)

PCBs

PCB, TOTAL (ug/L)

PCBs - FILTERED

PCB, TOTAL (ug/L)

PCB in sed,ug/g (1)

Total PCB in DRET test, ug/L(2)

Total %PCB released

Soluble %PCB released

Mass released, g/yd3 (3)
Mass released, g/yd3 (3)

H2-SE000025-0-0005A H2-SE000025-0-0005B H2-SE000032-0-0010A H2-SE000032-0-0010B

1/28/99 1/28/99 1/28/99 1/28/99

0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0

NA NA NA NA

4.2 NA 1.9 NA

NA 0.015 NA 0.013

38 38 18 18

379 379 177 177

1.1 1.1

0.004 0.01
0.35 0.34

0.001 0.002
(1) PCB concentration in sediment used for DRET test
(2) Based on addition of 10 g of wet sediment to the DRET vessel.
(3) Percent released in DRET test multiplied by the mean EE/CA reach PCB 
     concentration at mean EE/CA reach dry density

Dredging Elutriate Results
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APPENDIX Q.5

POREWATER RESULTS



Pore Water Results

Pore Water Results

Field Sample ID

Date Collected 1/21/99 1/28/99 1/28/99 1/28/99

Depth 0.0-0.0 0.0-0.0 0.0-0.0 0.0-0.0

Analyte

TOC (mg/L) 40.2 21.9 NA 29.3

PCB, TOTAL (ug/L) 1.9 J 11 J 16 J 6.8 J

Pore water was centrifuged from the wet sediment sample.  There was no dilution.  This concentration
is equivalent to the concentration in water "leaking" from bucket during excavation.  Assume range of 
PCB concentrations and water contents, and calculate the mass of PCB lost per 1,000 cy excavated.

Minimum Mid-range Maximum
PCB concentration, ug/L 1.9 8.9 16
Water content, wt water/wt sediment (1) 0.08 0.18 0.32
Conversion factor, kg sediment/cy sediment (2) 1360

Fraction of pore water lost from bucket 0.05 0.1 0.2
Mass of PCB lost mg/yd3  Minimum 0.01

Maximum 1.4
Mid-range 0.22

Mass of PCB lost, g/100,000 yd3 Minimum 1.0
Maximum 139
Mid-range 22

(1) Water content minimum, maximum and arithmetic mean for 28 EE/CA samples.
(2) Conversion factor based on bulk density of 111.2 pounds/cubic foot

H2-SE000018-0-0005C H2-SE000025-0-0000D1 H2-SE000025-0-0000D2 H2-SE000032-0-0000E1
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APPENDIX Q.6

DURATION ASSUMPTIONS AND SCHEDULES
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ASSUMPTIONS USED FOR DETERMINING ALTERNATIVE DURATIONS

Alternative 1 - Wet Excavation

§ Mobilization/site setup requires approximately 7 weeks before excavation can start.

§ Duration of excavation based on excavating 150 yd3/day of riverbed sediments with
30% downtime (based on amount of time river is flowing in above-average
condition). Duration is 43,225 yd3/150 yd3/day * 1.3 = 375 work days.

§ Restoration of riverbed is assumed to follow 1 week behind wet excavation.

§ Bank excavation performed at 300 yd3/day, resulting in a total number of work days
of 158 required, using a downtime of 5% to account for equipment/weather delays.
Duration is 46,513 yd3/ 300 yd3/day *1.05 = 163 days.

§ Bank excavation is not a critical path activity and will occur concurrently with
sediment excavation with a delay of 1 week.  Bank excavation will be conducted
intermittently throughout the project, so overall duration will match the 375-day
duration for sediment excavation.

§ O&M of the truck decon facilities will be performed throughout bed and bank
excavation.

§ Characterization sampling will be performed throughout bed and bank excavation.

§ Placement of riverbed backfill materials will lag behind riverbed excavation and will
therefore have the same duration.

§ Placement of bank fill material will lag behind bank excavation by 1 week and will
have the same overall duration.

§ Bank restoration will lag behind placement of bank fill material by 1 week and will
have the same overall duration.

§ Demobilization activities require 2 months to complete.

Alternative 2 - Sheetpile at Non-cobble Areas/Pumping Bypass at Cobble Areas

§ Mobilization/site setup requires approximately 7 weeks before excavation can start.

§ The overall duration for excavation is determined by adding the time it takes to
complete the first six sheetpile cells (both sides of river), complete two pumping
bypass setups, and then complete the remaining eight sheetpile cells.

§ Setup of the first pumping bypass cell occurs concurrently with completion of the last
sheetpile cell, to allow continuous excavation.
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§ Completion of the last pumping bypass section will occur concurrently with setup of
the next sheetpile cell, to allow continuous excavation.

§ Each sheetpile cell requires 39 days to complete. This includes 11 days of sheetpile
installation, 9 days of excavation, 7 days of backfill, 8 days of sheetpile removal, and
4 days of downtime at 10%.

§ Sheetpile excavation is based on approximately 2,300-yd3 sediments per sheetpile cell
and 250 yd3/day excavation rate and 300 yd3/day backfill rate.

§ Fourteen 400-ft cells for sheetpile are included. Duration is 39 x 14 = 564 days.

§ Each pumping bypass requires approximately 69 days to complete. This includes 40
days to setup/breakdown/move the system, 22 days excavation/backfill (includes lag),
and 7 days of downtime (30% of excavation/backfill time). Excavation/backfill rate is
300 yd3/day.

§ Two 1,050-ft cells are included for pumping bypass. Duration is 69 x 2 = 138 days.

§ Total duration for sediment excavation is 640 days with concurrent work in sheetpile
areas and bypass areas.

§ Bank excavation performed at 300 yd3/day, resulting in a total number of work days
of 158 required, using a downtime of 5% to account for equipment/weather delays.
Duration is 46,513 yd3 / 300 yd3/day *1.05 = 163 days.

§ Bank excavation is not a critical path activity and will occur concurrently with
sediment excavation with a delay of 1 week.  Bank excavation will be conducted
intermittently throughout the project, so overall duration will match the 640-day
duration for sediment excavation.

§ O&M of the truck decon facilities will be performed throughout bed and bank
excavation.

§ Characterization sampling will be performed throughout bed and bank excavation.

§ Placement of riverbed backfill materials will lag behind riverbed excavation and will
therefore have the same duration.

§ Placement of bank fill material will lag behind bank excavation by 1 week and will
have the same overall duration.

§ Bank restoration will lag behind placement of bank fill material by 1 week and will
have the same overall duration.

§ Demobilization activities require 2 months to complete.
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Alternative 3 - Pumping Bypass Entire EE/CA Reach

§ Mobilization/site setup requires approximately 7 weeks before excavation can start.

§ The overall duration for excavation is determined by adding the time it takes to
complete the five pumping bypass setups. Each setup is 1,500 ft in river length.

§ Each pumping bypass requires approximately 83 days to complete. This includes 40
days to setup/breakdown/move the system, 33 days excavation/backfill (29 days plus
4 days lag), and 10 days of downtime (30% of excavation/backfill time).
Excavation/Backfill rate is 300 yd3/day.

§ Five 1,500-ft cells are included for pumping bypass. Duration is 83 x 5 = 415 days.

§ Bank excavation performed at 300 yd3/day, resulting in a total number of work days
of 158 required, using a downtime of 5% to account for equipment/weather delays.
Duration is 46,513 yd3/300 yd3/day *1.05 = 163 days.

§ Bank excavation is not a critical path activity and will occur concurrently with
sediment excavation with a delay of 1 week.  Bank excavation will be conducted
intermittently throughout the project, so overall duration will match the 415-day
duration for sediment excavation.

§ O&M of the truck decon facilities will be performed throughout bed and bank
excavation.

§ Characterization sampling will be performed throughout bed and bank excavation.

§ Placement of river bed backfill materials will lag behind river bed excavation and will
therefore have the same duration.

§ Placement of bank fill material will lag behind bank excavation by 1 week and will
have the same overall duration.

§ Bank restoration will lag behind placement of bank fill material by 1 week and will
have the same overall duration.

§ Demobilization activities require 2 months to complete.
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APPENDIX Q.7

PROTECTIVENESS OF CLEANUP LEVELS FOR REMOVAL ACTIONS
OUTSIDE THE RIVER-PROTECTION OF HUMAN HEALTH

(EPA MEMORANDUM DATED 4 AUGUST 1999)
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APPENDIX Q.8

ECOLOGICAL RISK GOALS FOR THE EE/CA FOR THE EAST BRANCH
HOUSATONIC RIVER

(EPA MEMORANDUM DATED 7 FEBRUARY 2000)






















